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ON  THE  CHANNELS  THROUGH  WHICH 
CHOLERA  IS  COMMUNICABLE. 


Among  the  greatest  obstacles  to  the  study  of  cholera  are  the  dis- 
similarity of  the  symptoms  in  the  various  stages  of  the  disease,  and  the 
dithculty  of  connecting  the  mild  symptoms  at  its  commencement,  with 
those  that  are  so  excruciating  and  virulent  in  its  later  stages.  The 
recognition  of  this  connection  is  of  recent  date,  and  untU  it  was  esta- 
bhshed  our  knowledge  of  the  nature  of  the  poison  progressed  slowly. 
Ihe  acknowledgment  of  this  fact  has  materially  assisted  our  investiga- 
tions, as  an  early  diagnosis  of  the  presence  of  cholera  is  of  the  utmost 
importance.    When  this  connection  is  allowed,  it  gives  valuable  aid  in 
ettecting  measures  for  restraining  the  dissemination  of  the  disease.  In 
Its  milder  stages,  treatment  can  be  employed  which  will  prevent  its  ad- 
vance to  those  later  stages  in  which  medicine  is  often  powerless,  and 
sometimes  injurious  ;  and  in  thus  checking  a  simple  case,  the  spread  of 
the  cholera  poison  is  most  effectually  opposed.    I  consider  cholera  the 
most  important  medical  question  of  the  day,  and  it  is  to  promote  its 
elucidation,  and  in  the  hope  of  benefiting  by  the  experience  of  the 
many  celebrated  and  justly  honoured  member?  of  our  profession  now 
assembled,  tnat  I  submit  my  opinion  on  one  branch  of  the  inquiry,  viz., 
the  channels  through  which  the  disease  can  be  communicated.    I  have 
selected  this  point  as  one  of  the  greatest  practical  importance,  leavine 
others  for  future  investigation  and  more  able  observers. 

Ihe  history  of  the  views  of  the  medical  profession  on  the  contagious 
nature  of  cholera  is  very  interesting.  I  find  in  the  accounts  of  the 
disease  in  India  previously  to  1817,  that  it  was  supposed  to  arise  from  a 
vitiated  state  of  the  humours  and  from  putrid  bile  which  had  to  be 
purged  oft.  When  the  epidemic  in  181 7  commenced,  it  was  considered 
an  aggravated  attack  of  an  ordinary  seasonable  disease,  which,  like 
ague,  prevailed  during  the  rainy  season  in  Bengal.  The  progress  of  the 
disease  in  the  Upper  Provinces,  the  severe  attack  in  Lord  Hastings's 
camp  in  Bundelcund  in  November,  and  its  subsequent  history  when  it 
attacked  the  troops  on  service  in  Central  India  and  in  Madras  and 
Bombay  in  1818-19,  led  some  of  the  officers  to  consider  it  contagious. 
Ihe  official  reports  drawn  up  by  the  Medical  Boards  of  Calcutta  and 
iviaaras,  m  1818,  concluded  that  cholera  was  not  contagious,  though 
there  were  some  dissentient  voices  to  this  view.  The  Medical  Board  in 
Pnrt  T     "^^^"^  considered  that  it  was  contagious.  In 

tl^t  ■  ^""^^  f^"^        disease,  in  1832  it  was  declared  by  the 

nT.^  physicians  to  be  non-contagious.  The  same  opinion  prevailed 
fnn;  V?  «  ^""^  ^^54-    There  were  always  individual  excep- 

S»i  """y^""'^  t^'^  profession  generally  cholera  was  con- 
nffi/ini  "°"-^o"tagious.  The  first  departure  from  this  view  in  any 
omciai  report,  occurs  in  one  published  in  India  in  1856,  when  the  con- 


4 


tagious  nature  of  the  disease  was  assigned  as  a  reason  for  incurring  the 
expense  of  removing  tlie  prisoners  from  the  jail  at  Agra  during  a  very 
severe  epidemic.  Again,  in  i860,  61,  62,  and  63,  the  same  reason 
was  assigned  for  incurring  the  expense  of  removing  tlie  European 
troops  into  camp  during  severe  epidemics  in  those  years.  Similar  views 
were  supported  by  the  Sanitary  Commission  in  1862,  and  they  have 
since  that  time  guided  the  measures  adopted  by  the  Government  of 
India  in  regulating  the  precautionary  treatment  of  the  disease. 

The  non-contagious  nature  of  the  disease  was  the  prevailing  opinion 
of  the  profession  in  Europe  until  the  year  1865,  when  the  severe  epi- 
demic which  desolated  many  countries  attracted  general  attention,  and 
was  followed  by  the  International  Sanitary  Commission  at  Constanti- 
nople.   Since  then  the  change  of  opinion  has  been  very  decided. 

There  are  few  now  who  do  not  consider  the  disease  transmissible, 
either  directly  or  indirectly,  from  a  cholera  patient  to  a  healthy  subject ; 
and  this  is  one  of  the  recognised  definitions  of  a  contagious  disease. 
The  objections  to  the  contagious  view  of  the  question  are  now  reduced 
to  the  remark  that  cholera  is  not  so  contagious  as  some  other  diseases  ; 
or  that  it  is  not  communicated  in  the  same  manner,  but  through  some 
special  channels  as  the  air,  subsoil-water,  etc.  That  the  course  of  the 
disease  is  influenced  by  the  state  of  the  various  media  through  which 
the  poison  passes  is  evident ;  but  that  any  one  of  these  in  a  normal 
state  is  essential  to  the  transmission  of  the  disease  is  not  proved,  and  the 
existence  of  an  abnormal  state  has  no  further  foundation  than  conjecture 
required  to  supply  a  deficiency  in  some  theory. 

It  is  thought  by  some,  whose  opinions  have  great  weight,  that  the 
locality  in  which  the  disease  occurs  offers  the  most  important  channel  of 
communication.  This  is  the  popular  belief  of  the  natives  of  many  parts 
of  India,  as  they  will  sometimes  desert  their  villages  when  the  disease 
breaks  out,  and  take  refuge  in  the  surrounding  jungles,  thus  showing 
their  idea  that  there  is  danger  in  the  locality. 

With  these  preliminary  remarks,  I  will  now  proceed  to  my  subject, 
the  channels  of  communication;  and  in  the  first  place  will  trace  the 
course  of  the  poison  from  the  diseased  body  of  a  cholera  patient, 
through  external  agents,  or  media,  to  the  healthy  person  in  whom  it 
excites  the  characteristic  symptoms  of  the  disease.  I  take  it  for  granted 
that  the  symptoms  of  cholera  are  caused  by  the  presence  of  a  poison  in 
the  system,  and  that  it  is  only  when  that  is  removed  that  health  is  re- 
stored. The  restoration  of  health  implies  the  elimination  of  the  poison, 
either  in  an  active  or  an  inactive  form.  The  ordinary  channels  of  elimina- 
tion are  the  lungs,  the  skin,  and  the  bowels,  and  through  one  or  more 
of  these  it  may  be  inferred  that  the  poison  leaves  the  body.  As  these 
are  the  channels  through  which  foreign  bodies  find  entrance,  it  may  be 
presumed  that  through  one  or  more  of  them  the  poison  enters  the 
system.  That  the  bowels  form  one  channel  for  exit,  is  evident  from  the 
characteristic  profuse  discharge  from  them  ;  and  for  entrance  also,  from 
the  fact  of  the  disease  having  been  induced  in  a  healthy  person  by  swal- 
lowing the  evacuations  from  a  cholera-patient  when  mixed  with  drink- 
ing water  or  food.  The  opinion  that  the  cholera  poison  exists  in  a 
most  dangerous  state  in  the  evacuations  has  gained  ground  rapidly 
since  the  remarkable  case  of  the  Broad  Street  pump,  recorded  by  Dr. 
Snow  in  1854,  and  it  is  now  universally  accepted  by  the  profession. 
Some  authors  of  note  suppose  that  the  bowels  are  the  only  channel  of 
elimination,  and  that,  by  disinfecting  the  evacuations,  they  can  arrest  the 
communication  and  dissemination  of  the  disease. 

That  the  skin  forms  another  channel  of  exit  appears  probable  from 


the  profuse  cold  perspiration,  which  is  a  symptom  of  the  disease  and 
which  has  the  pecuhar  or  characteristic  odour.  I^any  instances  are  on 
record  of  the  disease  being  communicated  to  healthy  peS  wL  w 
worn,  handled  or  washed  the  clothes  belonging  to  chokra  patients 
It  IS  probable  that  in  these  cases  the  poison  also  entered  bTthe  sS  ". 
but  It  IS  possible  that  it  may  be  of  so  light  or  volatile  a  nafure  tha  it 
may  rise  mto  the  air  and  be  breathed,  thus  entering  through  the  uSs 
so  iSTntXt'Ss"  ^^^^^^  sw^allotSnd 
That  the  lungs  are  a  channel  of  entrance  for  the  poison  is  rendered 

Fuffen-S  ?^ '^'i'"'.  °^        ^'"'^'^  attendance  on  pSnts 

sufTenng  from  the  disease,  as  well  as  exposure  to  currents  of  Zir  from 
places  polluted  bycholera  evacuations,  to  peculiar  fogsTr  m  asms  fS^^ 
sewage-gases.    There  are  numerous  illusLtions  ofln  the  eTases 
the  nT^        briefly  alluded  to  the  different  channels  through  which 
the  poison  or  germ  of  cholera,  may  leave  and  enter  the  bodv  T  will 

In  ancient  times,  it  was  considered  that  plagues  and  pestilences  of  all 
sorts  depended  on  an  epidemic  or  abnormal  state  of  and  not  on 

extlT°'''  f}^'^''%  ""^'^  ^^"^I'i  ^^^^  been  depopulated  by  the 
extension  of  these  diseases.  This  theory  of  an  epidemic  atrnosnher^ 
h^  been  thought  especially  applicable  {o  choleS  as  ij  d  f?er  torn 

?rom  one  affi  ^^"T'  ^^^^^^^^-P-'  ^^c,  in  th^  fact  that  recove  y 
irom  one  attack  affords  no  immunity  from  a  second.    It  would  also 

S'p^etr  r  of  df °'  ^'"^  '^'^'"^'^'^  theselmviat- 
^1  L^^  ,  disappearing  over  a  wide  extent  of  country.    But  it 

i^fln/nn^i  '  ''''•n''yP''*^"'^^y^^^^'^t  investigation  that  atmospheric 
nfluence  alone  wil  not  account  for  the  appearance  of  the  diS  S 
IS  a  curious  comcidence,  that  in  India  almost  the  only  believers  £  this 
atmospheric  theory  at  present  are  the  two  statistical  officersTn  (Sakutta 
TnW  S  atistical  Officer  to  the  Supreme  Government  whoS 

Tables  of  the  Diseases  of  India  are  most  valuable  •  aS  cr  Smi^h 
Statistical  Officer  to  the  British  Medical  S ei vice,'  who  has  kte  v 
'of  the  '°  P"""";-  sun-'stroke  aS  molS 

^roTSsTainsTfhl  wil!l'  "'^^'^HT  ^°  this  theoris^^SHL'^Sj; 
Kmmerce     tL?1  readily  as  with  it,  on  the  different  lines 

epidemk  show  tW       ?■ ''"^'^"'^  ''"^^  of  the  Hurdwar 

pf]gr!m    in  aTl  dt  eSfonf  T.r^'^  simultaneously  with  the  returning 

f hih'-^h  trLiierwh":tht  ^:  ^^^S'^^^j^ii 

inu!ir7hLeV"^"^^T.Vry  f^^^*^^^  ^"'^•^^"^^  "Po^^  the  disease 

minaUon  of  the  staH^     Z^"'^''  fT'"^       ^^^^^l'  exa- 
uon  01  the  statistical  returns  of  the  sickness  and  mortality  among 
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the  European  troops  in  the  Bengal  Presidency,  from  the  year  1814  up 
to  the  present  date.  The  influence  of  season  on  cholera  is  here  clearly 
demonstrated ;  and  it  cannot  be  considered  accidental,  as  it  includes  a 
period  of  fifty-eight  years,  and  a  total  strength  of  1,095,549.  The 
second  line  in  the  table  shows  the  returns  from  the  native  troops  since 
1826,  on  a  total  strength  of  3,930,546.  The  third  line  shows  the  re- 
turns from  the  native  prisoners  since  1854,  on  a  total  strength  of 
980,546;  the  fourth,  the  returns  from  the  native  population  since  1867, 
on  a  total  of  221,042,902.  It  will  be  observed  that  the  season  favour- 
able to  the  spread  of  the  disease  differs  with  the  locality.  In  Bengal, 
and  on  the  coast,  the  season  is  March,  April,  and  May ;  whilst  in  the 
North-West  Provinces  and  the  Punjaub  it  is  July,  August,  and  Sep- 
tember. The  influence  of  season  is  marked  also  in  Madras  and  Bom- 
bay ;  the  period  coincides  more  with  the  season  in  Lower  Bengal  than 
with  that  of  the  Upper  Provinces,  The  vicinity  of  the  sea  may  exert 
some  influence.  These  separate  divisions  of  the  country  show  varia- 
tions in  the  season ;  but  season  has  merely  a  modifying  influence  on  the 
atmospheric  channel.  These  tables  are  valuable,  as  showing  its  ex- 
tent; but  they  also  indicate  that  there  are  other  powerful  influences 
bearing  on  the  diftusion  of  the  disease,  as  some  of  the  most  severe  epi- 
demics in  the  Upper  Provinces  have  occurred  at  the  seasons  which 
these  tables  indicate  as  almost  exempt  from  cholera — viz.,  the  great 
epidemics  at  Hurdwar  in  1782  and  1867,  which  both  broke  out  in 
April ;  and  the  attack  in  Lord  Hastings's  camp  in  Bundelcund,  which 
commenced  in  November  in  181 7.  I  have  also  seen  some  sharp 
local  attacks,  and  had  reports  of  many  others,  during  the  cold  season 
in  the  Upper  Provinces — a  time  when  these  tables  show  an  almost 
total  absence  of  the  disease.  July,  August,  and  September  are  the 
months  in  which  cholera  has  raged  most  severely  in  London ;  but  the 
attacks  over  the  country  are  not  so  prescribed.  As  a  general  rule,  the 
season  for  the  disease  in  England  and  all  temperate  climates  appears  to 
be  autumn,  though  instances  of  its  spreading  at  other  times  are  nu- 
merous. It  is  very  probable  that  pure  air  has  a  disinfecting  or  purify- 
ing property.  At  any  rate,  articles  that  have  been  excluded  from  the 
air  have  retained  their  infecting  power  for  weeks  or  months.  This  has 
been  shown  when  people  were  attacked  after  examining  boxes  contain- 
ing the  clothes  of  those  who  had  suffered  from  cholera  some  time  be- 
tore.  The  influence  of  certain  impurities  mixed  with  the  air  in  in- 
creasing the  multiplication  and  facilitating  the  dissemination  of  the 
poison  is  very  marked,  whilst  others  are  supposed  to  restrain  its  action 
or  destroy  the  poison.  The  admixture  with  the  air  of  the  gases  pro- 
duced by  animal  and  vegetable  decomposition,  evidently  favours  the 
development  of  cholera  as  much  as  plague,  typhus  fever,  and  other  epi- 
demic diseases.  Some  even  suppose  that  defective  sanitary  arrange- 
ments may  induce  cholera;  but  there  is  no  proof  of  this,  and  I  do  not 
believe  in  the  spontaneous  production  of  specific  disease.  This  is  a 
point  of  great  practical  importance,  as  it  shows  the  value  of  those  pre- 
cautionary means  which  may  be  employed  to  intercept  the  communi- 
cation of  the  disease  through  those  channels  which  we  are  now  con- 
sidering. It  is  supposed  by  some  that  even  discussing  the  contagious 
nature  of  cholera,  far  more  authoritatively  sanctioning  such  a  view, 
would  act  injuriously  on  the  public  ;  that  the  sick  would  be  deserted, 
and  panic  increased.  But  this  is  far  from  my  experience.  Concealing 
the  truth  does  no  good  ;  and  it  is  already  the  popular  idea  that  the  dis- 
ease comes  from  the  sick  person,  and  that  there  is  danger  in  his  vicinity. 
It  creates  confidence  to  be  assured  that,  though  the  poison  may  be,  and 
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most  likely  is,  imbibed  from  contact  with  the  sick,  its  effects  may  be 
rendered  very  harmless  by  early  attention.  In  some  cases,  nature  alone 
casts  it  out;  while,  if  the  malaise  from  the  poison  proceed  to  diar- 
rhoea, this  can  easily  be  checked  in  its  earliest  stage  by  simple  reme- 
dies. I  have  on  more  than  one  occasion  seen  a  regiment  in  a  state  of 
extreme  excitement  when  it  was  loudly  asserted  that  the  disease  was  not 
contagious  ;  and  I  have  seen  confidence  restored  by  measures  carried 
out  avowedly  for  the  purpose  of  avoiding  contagion. 

That  very  impure  air  will  not  alone  cause  the  disease,  is  evident  from 
the  fact  that  cholera  has  only  of  late  years  become  known  in  Europe  ; 
and  defective  sanitary  arrangements  are  certainly  not  more  general  now 
than  in  former  years,  though  they  may  attract  more  attention.    As  in 
a  nchly  manured  field  a  luxuriant  crop  of  wheat  or  barley  is  produced 
if  wheat  or  barley  be  sown,  so  in  a  very  contaminated  air  will  the  crop 
of  disease  be  abundant  if  the  germs  of  cholera  be  introduced.  The 
most  striking  illustration  of  this  that  I  have  met  with  occurred  at  Chil- 
Assam,  in  1869.    The  disease  had  been  prevailing  in 
a  mild  form  for  some  weeks  in  the  surrounding  country  ;  but  the  station 
remained  free  until,  for  sanitary  purposes,  it  was  resolved  to  clean  out 
a  dirty  hollow  which  formed  a  natural  cesspool  near  the  jail.  Clearing 
out  the  sod  caused  a  most  disagreeable  smell,  and  was  immediately 
lollowed  by  a  severe  outbreak  of  cholera  amongst  the  prisoners  em- 
ployed  in  the  work  and  the  inhabitants  of  the  vicinity.    In  this  in- 
stance, the  poison,  being  present,  seems  to  have  found  a  suitable  soil 
in  the  disturbance  of  the  cesspool,  in  which  it  multiplied  excessively, 
and  without  which  it  might  have  disappeared.    The  laudable  inten- 
tion of  the  sanitary  officers  proved  injurious,  from  being  carried  out 
at  a  wrong  time. 

There  is  no  point  on  which  the  concurrence  of  professional  opinion 
IS  more  decided  than  on  the  danger  of  impure  air.  It  is  founded  on 
observation  of  the  fact  that  in  cities  where  the  air  is  most  vitiated,  the 
disease  prevails  to  the  most  fatal  extent.  As  there  is  generally  a  com- 
bination  of  other  non-sanitary  effects,  in  sewerage,  drainage,  and  bad 
water,  it  is  difficult  to  discriminate  the  individual  share  of  each  agent. 
Impure  air  has  probably  been  the  channel  of  communication  in  in- 
stances  on  record  where  an  individual  walking  out  in  the  open  air  has 
been  sensible  of  a  disagreeable  smell  previously  to  the  commencement  of 
symptoms  of  cholera  ;  also  when  the  disease  has  appeared  in  part  of  a 
range  of  barracks  or  buildings  situated  to  leeward  of  the  place  where 
the  body  of  a  cholera  patient  lay,  or  of  cesspools  or  privies  used  when 
cholera  was  raging.  One  side  of  a  ward  has  sometimes  been  aff-ected 
when  the  occupants  of  the  opposite  side  have  not  suffered.  I  have 
records  of  numerous  instances  illustrating  these  points  :  but  in  no  case 
clid  the  range  traversed  by  the  poison  extend  beyond  a  few  yards. 

In  the  investigation  of  the  various  channels  by  which  the  poison 
may  be  transmitted  from  the  diseased  to  the  healthy,  the  first  object 
that  occurs  for  consideration  is  the  body  itself  in  which  cholera  has 
manifested  Its  presence.    When  this  has  run  its  fatal  course,  may  it  be 

mtiTlT  ""^  ^-^^r  ''".^y^  "^'^'^  P^'^^t  has  been  argued  with 
much  abihty  and  plausibility  by  the  best  medical  authorities  since  the 

nue.t1nn"*'%°i  "  ^"^'''^  ^  '^'7.  With  many,  it  is  still  an  open 
question  The  argument  that  the  dead  body  is  not  a  source  of  conta- 
W  f'  °"  ^  !  negative  evidence  that  many  or  most  of  those  who 
tifr.if      '  examinations  have  not  been  attacked  by 

limif  .  .  ^^^"f^^  evidence  of  this  nature  is  to  be  found  without 
nmu ,  and  it  is  a  fact,  though  not  so  universal  as  many  suppose  who 
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limit  their  acquaintance  with  the  disease  to  the  stage  of  collapse.  For 
example,  Dr.  Jameson,  one  of  the  most  influential  non-contagionist 
writers  in  India,  relates  that  the  body  of  a  surgeon  who  had  died  of 
cholera  was  examined  by  three  medical  officers,  who  all  remarked  a 
peculiar  smell,  and  all  suflered  for  the  next  two  or  three  days  from 
sickness  and  diarrhoea.  With  our  present  knowledge  of  the  symptoms 
of  the  earlier  stages  of  the  disease,  we  should  say  they  had  imbibed  the 
cholera-poison;  and  this  would  be  an  illustration  of  its  being  con- 
tracted from  the  dead  body.  There  are  many  instances  related  of 
■women  employed  in  washing  and  dressing  dead  bodies  being  attacked 
on  the  following  day.  I  may  mention  the  case  of  a  sepoy  who  in  1818 
died  of  cholera  at  Goruckpore,  and  was  carried  to  the  grave  by  five  of 
his  companions.  They  all  took  the  disease  that  night,  and  died.  Dr. 
Townsend,  Sanitary  Commissioner  Central  Provinces,  reports  in  1869 
that  on  May  25th  three  men  were  summoned  by  the  police  from  the 
village  of  Dumwahi  to  bury  the  body  of  a  man  who  had  died  of 
cholera  near  the  police-station.  The  cholera  broke  out  at  Dumwahi 
on  the  next  day,  and  lasted  fifteen  days.  These  three  men  died,  and  six- 
teen more,  out  of  a  population  of  106.  The  policemen  were  not 
affected ;  they  probably  did  not  touch  the  body.  I  have  read  several 
reports  of  cholera  having  broken  out  among  parties  of  coolies  em- 
ployed in  road-making,  after  opening  graves  where  cholera  subjects 
had  been  buried  some  years  previously.  In  America,  where  it  is  a 
common  practice  to  transport  the  dead  from  a  distance  to  their  native 
towns  for  burial,  instances  of  the  disease  having  appeared  after  the 
arrival  of  the  bodies  of  cholera  cases  are  reported  in  the  Army  Medical 
Reports  for  1867.  The  presumptive  evidence  from  these  cases  is,  that 
the  dead  body  is  a  source  of  danger. 

The  living  body  is  considered  by  nearly  the  whole  profession,  in  the 
present  day,  to  be  the  channel  through  which  the  poison  of  cholera  is 
received,  multiplied,  and  transmitted  ;  and  from  the  living  body  the 
evacuations  are  one  of  the  chief  channels  of  communication.  On  this 
point  there  is  little  divergence  of  opinion.  It  is  in  accordance  with  the 
history  of  the  disease  to  infer  that  the  human  body  has  been  the  means 
by  which  it  has  been  spread  over  the  world,  through  the  ordinary  chan- 
nels of  commercial  communication,  the  poison  having  probably  been 
disseminated  in  the  evacuations.  The  number  of  those  who  question 
the  power  of  the  poison  to  multiply  when  in  the  body  is  very  limited. 

I  think  Professor  Pettenkofer  stands  alone  in  considering  the  subsoil- 
water  essential  to  the  reproduction  of  the  poison  in  a  state  of  activity. 
There  is  every  probability  that  the  poison  is  capable  of  passing  through 
the  various  stages  of  its  existence  outside  the  body,  in  a  watery  medium  ; 
but  it  is  clear  that  it  may  pass  directly  from  the  body  of  the  sick,  or 
from  the  evacuations  which  proceed  from  the  body,  to  a  healthy  body, 
and  there  induce  the  disease  without  the  intervention  of  any  subsidiary 
aid,  beyond  the  mechanical  transmission  by  air  or  by  water.  In  impure 
Avater  the  poison  probably  multiplies,  but  this  is  not  essential  to  its  ac- 
tivity. In  the  cases  just  alluded  to,  of  infection  from  dead  bodies, 
there  is  no  indication  of  any  intermediate  state  of  development  in  the 
poison,  in  its  passage  to  those  who  received  it.  Instances  of  healthy 
people  being  affected  by  the  disease  after  intercourse  with  cholera 
patients,  are  beyond  number.  I  may  give  in  illustration  a  few  instances 
from  my  own  experience,  as  they  materially  influenced  my  opinions  of 
the  disease.  In  1856,  during  an  epidemic  attack  at  Agra,  I  visited  the 
Jail  Hospital,  where  the  disease  was  very  severe,  with  Dr.  F.  On 
leaving  the  hospital,  he  complained  of  feeling  sick,  but  we  drove  to  the 
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Thomason  Hospital,  where  I  had  several  good  surgical  operations,  at 
wliich  he  assisted.    The  excitement  appeared  to  keep  the  attack  in 
check  till  the  operations  were  finished,  but  immediately  afterwards  he 
was  seized  with  watery  vomiting,  and  other  symptoms  of  cholera.  On 
another  occasion,  during  the  same  epidemic  in  1856,  while  passing 
through  the  cholera  wards  of  the  Jail  Hospital,  I  visited  the  dead 
house,  where  I  saw  some  fifteen  bodies.    On  returning  to  the  cholera 
wards,  where  the  pecuHar  odour  was  very  oppressive,  I  felt  a  shock  in 
the  prsecordium,  followed  by  a  cold,  deadly  feeling,  which  gradually 
extended  over  the  body.    I  immediately  concluded  that  I  was  attacked 
by  the  disease,  but  thought,  if  I  made  it  known,  it  might  create  panic 
amongst  the  attendants.    I  asked  the  native  doctor  if  he  had  a  good 
stock  of  quinine  in  store  ;  he  said  he  had,  and  I  desired  him  to  let  me 
see  it,  and  continued  my  progress  through  the  hospital — the  cold,  dead 
feeling  now  extending  to  the  extremities.    On  arriving  at  the  hospital 
door,  the  native  doctor  brought  the  quinine  on  a  paper  to  show  me.  I 
put  a  large  pinch  into  my  mouth,  jumped  into  the  carriage,  and  told 
the  coachman  to  drive  home.    At  first  the  quinine  had  no  taste  ;  but, 
as  I  chewed  and  swallowed  it,  I  became  warm,  and  it  tasted  bitter.  On 
reaching  home,  I  took  two  cholera  pills,  lay  down  and  fell  asleep.  I 
awoke  well.    For  two  or  three  days  there  was  want  of  appetite,  and 
the  bowels  were  torpid,  but  there  were  no  active  symptoms.    A  few 
days  afterwards,  an  American  missionary,  to  whom  I  had  related  this 
case,  had  a  similar  shock  about  two  hours  after  attending  a  child  who 
was  suffering  from  cholera.    About  two  hours  after  the  shock,  diarrhoea 
commenced  ;  after  the  second  or  third  motion,  he  recollected  my  treat- 
ment with  quinine,  and  commenced  taking  it ;  the  diarrhoea  continued 
till  morning,  but  collapse  did  not  supervene.   At  Agra,  in  the  epidemic 
of  1861,  a  clergyman,  Mr.  C,  was  attacked  with  watery  vomiting  while 
attending  the  bed  side  of  a  cholera  patient  in  the  Artillery  Hospital  ; 
he  had  that  morning  officiated  at  the  funeral  of  a  gunner  who  had  died 
of  cholera.    The  captain  and  three  men  of  the  funeral  party  were  at- 
tacked the  same  day.    The  captain  and,  I  think,  one  man  died  ;  the 
clergyman,  from  the  use  of  timely  remedies,  recovered.  _  On  that  same 
morning,  on  visiting  the  hospital  of  the  European  Regiment,  I  found 
the  officer  on  duty  vomiting  in  the  verandah,  which  was  the  commence- 
ment of  the  disease  ;  he  died  two  days  afterv/ards. 

There  is  a  remarkable  case  noted  by  Staff  Surgeon  Connell  in  Madras, 
in  1818,  of  the  wife  of  a  conductor,  living  in  the  Artillery  Lines,  being 
attacked  with  cholera.  Her  friend,  Mrs.  Gray,  attended  her  for  a 
couple  of  hours  ;  she  was  seized  with  the  complaint,  and  died  the  next 
morning.  Her  son,  a  boy  six  years  old,  living  in  the  same  house,  was 
attacked  the  day  after  the  death  of  his  mother. 

It  is  also  reported  by  Dr.  Cardew,  Deputy  Inspector-General  of  Hos- 
pitals, that  the  first  case  of  cholera  that  occurred  at  Lucknow  in  1864, 
before  the  epidemic  appeared  in  the  city,  was  in  an  officer  of  the  Royal 
Artillery,  followed,  within  twenty-four  hours,  by  the  attack  of  two 
other  officers  who  were  residing  in  different  parts  of  cantonments  ;  but 
both  these  officers  had  been  in  constant  attendance  on  the  first  patient 
till  he  died. 

I  consider  these  illustrations  of  the  direct  communication  from  the 
sick  to  the  healthy,  by  means  of  the  air  certainly,  but  to  a  limited  ex- 
tent, and  not  requiring  a  specific  or  epidemic  state  of  the  atmosphere, 
which  shall  extend  continuously  thousands  of  miles,  as  implied  in  Dr. 
Eryden's  aerial  theory. 

We  now  come  to  the  consideration  of  the  solid  or  earthy  media,  to 
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"^tE"^^^^^^^^  made  a  source  of 

ready  been  discussed.    KeXhes  and  h-^^^^^^  ^""^ 
next  under  notice,  and  that  thev'?^  ""'^^      the  sick  come 

lieved;  and,  if  so,\lTs  goes  a  ^  e'SbSS  generally  be- 

disease.  In  India  in  i8(5o  L^.f  fi  ,  contagious  nature  of  the 
lected  the  opinions'onhe  medical  nffl  ""'^"^^^  Government,  I  col- 
points  in  the  history  of  chokra  T^  ""'  u  on  the  chief 
ing  the  views  of  Vof  memW  ^  ^^'"^^'e  table,  shov.. 
perience  of  the  d°leSr  Bv  /o,    fP.f^''''°,"'  ^'^^  '^^^e  all  had  ex- 

many  instances     It  wa«  rpn.^,•^<.^  f  isuuig  tnese  articles,  is  shown  in 
suburb  which  is  sujptd  by  the  affected  ftream  'TiP^'^''  ^''^  ^°  ^"^^ 

;„hi  .h  I    I  ^  '  ?^  attacked  with  cholera  after  wearing  a  ran 

yeartefore     tV;°™  ^^'ed  of  chXa  Larlv  ^ 

opened  umil  tLt  daT     SimUa?''  ^'"^      ^  ^'^''^^ 
Knrrlo^^     ^1  toac  oay.    bimilar  cases  are  mentioned  as  occurrinff  in 

bv  Dr  9ih   .  ^".Germany,  by  Professor  Pettenkofer,  of  Munich  fcl 
'l'  ?^  ^''"^"kfort,  1856,  and  Dr.  Flauve I,  in  France  86s' 
theTe  m^st  betSrce  of  ^—.^^fhed  to  places  "aJd.^^SJatg 

tLuiSf  l  '  f  "t^^'c  '^f  ^^'^'ded  than  on  sLe  othe  po  ns 
comlun  caJeLtTh^  T"""^-  ^  officers,  432  think  the  disease 

communicable  from  the  place,  whilst  19  say  that  it  is  not  •  but  as  onlv 
4  of  these  object  to  removal  from  the  place'^as  a  desirable  remedy  then 
pracnce  does  not  agree  with  their  theo.7.  That  the  ground  Jay  b;come 
affected  .s  proved  by  mstances  of  troops  or  travellers  being  ^attacS 
a  ier  encamping  on  ground  recenlly  vacated  by  parties  suffering  f.om 
cholera.  1  he  period  during  which  the  open  ground,  exposed  to  die  ?n" 
fluence  of  the  sun  and  air,  may  remain  dangerous,  is  uncertain.  I  have 
seen  no  injurious  effects  arise  from  ground  which  had  been  occupied'by 
cholera  camps  a  year  previously,  when  troops  have  again  moved  on  to 
It.    I3ut  I  had  reason  to  suppose  that  old  buildings, 'in  the  vicinity  of 
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Aera  whicli  had  been  occupied  by  cholera  patients  the  Y^ar  before, 

?opula  ion  are  of  the  same  race  as  the  native  pnsoners.  J^e  ^^"^^^^^^^ 
Sngementsfor  the  troops  and  prisoners  are  equally  effiaen  ,  wMe 
those  of  the  towns  are  known  to  be  very  defective.  There  must  there- 
w  be  some  powerful  channel  of  communication  in  force  with  the 
Fnrfish  troops  and  native  prisoners,  which  is  wanting  with  the  native 
and  dvifpopulation,  and  this,  when  discovered,  should  be 
Guarded  against  in  all  countries.  The  circumstances  common  to  the 
InStmops  and  native  prisoners  are,  that  they  reside  in  large  rooms 
or  barracks  and  that  they  use  public  latrines,  whilst  the  native  tioops 
and  cSpV^ation  live'ln  separate  houses,  and  have  no  common  la- 

"'in  the  Indian  reports  which  have  come  under  my  notice,  instances  are 
innumerable  of  a  first  case  of  a  severe  epidemic  appearing  ma  village 
irsome  resident  who  had  returned  from  a  visit  to  a  distant  town,  or  to 
anoSr  vTlage,  where  the  disease  was  raging.  Similar  cases  are  common 
a"so  in  Eurolean  and  American  reports.  I  have  myself  observed  attacks 
S'o  low  vTsUing  buildings,  or  oth'er  places  to  which  tl-  poison  m^^^ 
have  been  attached  ;  living  Patients  were  also  present  and  fro^^  them 
the  poison  may  have  been  transmitted,  and  not  from  the  building. 

The  question  whether  there  was  danger  in  admit  ing  cholera  patients 
into  general  hospitals  was  much  discussed  in  India  when  the  disease 
appeared  in  i8l 7.    It  was  decided  that  there  was  not,  and  this  opinion 
;Sed  tm  very  recently.    It  was  promulgated  in  official  reports  m 
France,  Russia.  Germany,  and  England,  and  acted  on        ^  l86S, 
since  which  time  these  views  have  general  y  changed.  _  There  are 
however,  a  few  who  maintain  that  there  is  httle  or  no  risk  and  such 
cases  are  still  admitted  into  general  hospitals  m  many  of  the  cities  ot 
Europe  wherever  especial  cholera  hospitals  are  not  yet  estabhshed  it 
the  contagious  nature  of  cholera  were  once  authoritatively  admit  ed, 
this  would  not  be  permitted.    Even  when  there  are  special  cholera 
wards,  the  danger  is  brought  very  close  to  the  other  sick  in  any  hospi- 
tal.   Large  wards  for  the  treatment  of  cholera  patients  are  very  un- 
favourable.   In  no  case  is  it  more  important  to  keep  up  the  spirits  ot 
the  sick,  and  the  depressing  effect  is  very  great  of  seeing  their  com- 
panions in  agony  sinking  and  dying  rapidly  around  them.   Small  tents, 
or  huts,  fonn,  in  my  opinion,  the  best  cholera  hospitals.    They  should 
be  erected  on  open  ground  in  the  vicinity  of  trees,  if  practicable  ;  the 
sites  for  these  hospitals  should  be  selected,  and  all  subsidiary  arrange- 
ments settled,  before  the  disease  breaks  out.    By  this  means  time  is 
gained,  confusion  obviated,  and  panic  averted,  by  the  public  seeing 
that  the  authorities  have  foreseen  the  danger,  and  know  how  to  meet 
it.    The  arguments  in  favour  of  the  non-contagionist  views  were  very 
strong.    It  was  reasoned  that  if  the  disease  were  contagious,  the  phy- 
sicians, hospital  attendants,  and  other  patients  present  must  suiter— 


indeed,  could  scarcely  escaoe  attack  •  hnf  fKof  ;^ 
people  did  not  suffer  .norru'an  others     Som.  '"'^^'^'^ 
that,  from  habit,  bein?  in  the  h^l\Z\     \  ^  ^  '°  ^""^  as  to  say 

Many  old  Indians  wig  T.sert  tXl  T^'^^  ^T""^  ^"ack. 
cause  they  have  atSded  friS  \^'f^^%<^^^^ot  be  contagious,  be- 
tractingit^heTselves  '  '"^'""^  ^^"""^  '^'^^'""^  without  con- 

from'aS;^¥htSv:Stirrr'^^  /""^^^^^'^^ 

of./.«.^....  Ji"^^^^  The  clas^ 

sufferers- were  in  no  ;r.«fL^.  ofl-  J  stiampoo  cramped  European 
Agra,  whereTv^  hrSVeS'^etpWd'  ^-^^P^^emic  attacL  at 
General  Hospital,  Calcutta^  shnw  f^P'^^^^^-    J^^  reports  from  the 

and  one-sixth  m  the  orderly  attendants.    Dr.  Pook  Qvil  Assi^^n  ' 

MacoLr  of  H.r  M  '•  "J  .      T"!^'^'^'  ^""i  attendants.    Surgeon  T. 

pordon  ThTs  •f.V"  ''""T^^  "^^^  ^"^'^^^'^  ^^ove  th^eTveragfpro! 
portion.  This  is  the  conclusion  at  which  I  myself  have  arrived  after 
thirty-eight  years  of  careful  observation  of  the  disease.    ThTuis  thl 

L'foi  aZed°"  °Th''  r '"""^  ^"^i^'  shown  by  the  tab  e  l  have 
before  quoted.  The  adverse  opinions  on  the  four  leading  questions 
bearing  on  this  point-viz.,  removal  from  the  localitj^  3tion  of  ?he 
nifected  special  hospitals,  special  attendants-only  Amount  o  sixte^ 
whilst  the  opinions  in  favour  of  these  measures  amount  1710^  which 
IS  a  proportion  of  more  than  99  per  cent.    I  do  norieny,  o^n^l'he  con 

o!  Lt  oT  tt°?,roV'''  ^'y^^^^  accustomed  to,  aKom  habit 
1  wr.i  •  P  '  somewhat  as  it  gets  accustomed  to  the  use  of 
alcohol,  opium,  or  arsenic,  of  which  an  /^«  W  can  with  pleasure  uke 

ri.L  1  iT  '  "'^"^  IS  strengthened  by  the  fact  that  visitors  to  an  in- 
fected locality  are  pecu  larly  liable  to  attack,  and  suffer  in  a  grea  er 
proportion  than  the  residents.  I  and  others  have  observed  this  i.rthe 
Upper  Provinces,  and  it  is  peculiarly  remarked  in  Calcutta 

It  lollows  as  a  natural  inference,  from  the  facts  here  stated,  that  re- 
moval from  an  infected  locality  is  one  of  the  best  means  of  avoiding 
danger  from  tlie  disease.    In  military  life  this  is  practicable,  and  in 
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India  has  been  carried  into  effect  with  the  greatest  advantage,  by  re- 
moving the  troops  into  tents  on  the  first  appearance  of  the  disease  in 
an  epidemic  form.  This  is  not  feasible  with  a  civil  population  nr  a 
crowded  city  in  the  same  efficient  manner ;  but  those  .who  have  the 
means  of  leaving  the  place  should  do  so,  as  their  departure  would  not 
only  benefit  themselves  ;  but  be.  of  advantage  to  those  who  must  re- 
main. . 

On  board  ships  at  sea,  the  disease  appears  to  be  influenced  by  similar 
causes  as  in  houses  or  barracks  on  land.  There  have  been  numerous 
instances  of  cholera  appearing  in  emigrant  ships  and  proving  very 
fatal  some  days  after  sailing  from  England.  I  may  mention  two  in- 
stances. The  steamer  England  sailed  from  the  Mersey  on  the  26th 
May,  1866,  with  807  emigrants  on  board.  Five  days  subsequently 
cholera  appeared ;  there  were  500  attacked,  of  whom  250  died.  The 
Virginian  sailed  from  the  same  port  six  days  after,  and  on  the  eighth 
day  cholera  broke  out,  and  there  were  105  deaths.  The  disease  was 
not  prevalent  in  the  Mersey  when  these  vessels  sailed,  but  some  of  the 
emigrants  had  lately  come  to  England  from  foreign  ports  where 
cholera  was  raging.  There  have  been  many  attacks  on  board  the 
ships  in  Calcutta  clearly  traced  to  using  river-water,  especially  when 
cholera  was  prevalent  in  the  city.  Those  vessels  lying  opposite  the 
public  sewers  were  particularly  liable  to  attack  ;  but  this  anchorage 
has  now  been  forbidden.  In  some  instances  the  disease  has  appeared 
in  the  emigrant  ships  some  days  after  leaving  Calcutta,  and  caused 
considerable  mortality  among  the  coolie  emigrants. 

Water,  as  a  channel  of  communication,  was  not  alluded  to  in  the 
numerous  reports  which  I  have  perused  written  on  the  first  appear- 
ance of  the  epidemic  among  the  European  troops  in  181 7-18;  nor 
was  it  suspected  as  such  in  Paris,  in  1832.  In  the  report  of  the  Board 
of  Health  in  England,  in  1848-49,  water  is  not  alluded  to  ;  it  is  there 
stated  that  the  disease  is  not,  in  the  common  acceptance  of  the  term, 
contagious,  but  spreads  by  atmospheric  influence.  Attention  was 
drawn  to  water  as  a  means  of  communication  in'i854,  and  its  agency 
was  forcibly  shown  by  Dr.  Snow,  in  his  remarkable  account  of  the 
Broad  Street  well,  when  it  was  found  that  nearly  all  the  persons  who 
had  the  malady  during  the  first  few  days  of  the  outbreak  drank  of  the 
water  from  this  pump,  and  that  very  few  who  drank  of  it  escaped  the 
disease. 

It  is  not  now  questioned,  in  the  profession,  that  water  is  one  channel 
through  which  the  poison  may  be  transmitted  ;  some  even  go  so  far  as 
to  consider  water  as  the  only  medium.  Instances  are  very  numerous 
which  illustrate  the  communication  of  the  disease  through  this  channel. 
None  are  more  convincing  than  those  reported  to  me  during  the  Hurd- 
war  epidemic  in  1867,  two  of  which  I  will  relate.  Mr.  Blyth,  Deputy 
Commissioner  Bengal  Civil  Service,  reports  that  a  pilgrim  was  taken 
ill  of  cholera  at  noon  on  the  28th  April,  1867,  at  a  well  in  the  village 
of  Joogh  Kullan,  and  he  died  next  day.  His  soiled  clothes  were  washed 
in  an  adjoining  pond.  Other  parties,  who  afterwards  visited  the  well 
and  the  pond  for  water  and  ablution,  caught  the  infection.  The  dis- 
ease broke  out  two  days  after,  on  the  30th,  and  up  to  the  15th  May  53 
were  attacked,  of  whom  27  died.  There  had  been  no  cholera  in  this 
village  for  twenty  years  before.  Assistant-Surgeon  Gardner  reports 
that,  at  the  village  of  Besabat,  two  men,  who  had  returned  from  the 
Hurdwar  Fair,  died  of  cholera  on  the  30th  April,  1867,  and  their 
clothes  were  not  burned,  according  to  orders  given,  but  were  washed 
in  a  pond  which  was  inside  the  village,  the  water  of  which  was  used 


for  domestic  purposes.  On  the  ist  and  2nd  of  May,  sixteen  attacks 
occun-ed  in  this  village  There  is  an  analogous  instance  in  a  report  on 
the  subject  by  Mr.  Anthony  of  Madras.  The  part  of  the  tank  al  Ram- 
nad  which  is  nearest  the  chuttea,  and  where  the  clothes  of  the  first  pa- 
tient must  have  been  washed,  is  the  part  from  which  nearly  fifteen-sk- 
teenths  of  the  cholera  patients  had  taken  their  drinking  water.  That 
there  is  a  popular  belief  in  water  as  a  channel  of  communication,  is 
shown  by  the  disturbances  which  took  place  in  America  (in  the  South) 
from  the  rumour  that  Government  had  poisoned  the  rivers.  In  Europe 
there  have  been  some  political  demonstrations,  under  the  idea  that  the 
wells  had  been  poisoned  during  cholera  epidemics.  In  India,  the  sus- 
picions of  the  people  have  only  been  directed  to  the  medicines  issued  by 
Crovernment,  which  they  thought  were  mbced  with  substances  which 
would  destroy  their  caste. 

The  influence  of  the  admixture  of  animal  or  vegetable  matter  to 
water,  in  facilitating  or  retarding  the  propagation  of  the  poison,  is  a 
point  of  great  practical  importance.    It  is  generally  supposed  that  the 
poison  multiplies  more  readily  in  water  which  contains  animal  or  vege- 
table matter ;  but  water,  in  all  states  of  impurity,  has  been  used  with- 
out inducing  cholera,  whilst  pure  water,  in  any  way  contaminated  by 
the  admixture  of  cholera  evacuations,  will  almost  surely  induce  the 
disease.    This  is  proved  beyond  doubt  by  the  case  given  by  Dr.  Mac- 
n'amara,  when  water  in  a  drinking  jar  was  so  infected,  and  imparted  the 
disease  to  those  who  drank  it,  as  well  as  by  Dr.  Snow's  observations. 
A  small  quantity  of  cholera  poison  in  ordinary  drinking  water,  may 
soon  render  it  capable  of  widely  disseminating  the  disease  in  a  most 
fatal  manner.    There  is  no  evidence  that  this  poison  can  be  removed 
by  filtration,  or  by  the  addition  of  any  disinfectant  which  will  leave  the 
water  fit  for  use  ;  it  is,  therefore,  of  vital  importance  to  prevent  the 
poison  gaining  access  to  the  water.    The  military  cantonments  which 
have  suffered  most  severely  from  cholera  in  the  Punjaub  are  supplied 
with  water  from  open  canals.    That  this  was  the  channel  of  communi- 
cation in  Peshawur,  in  1867,  is  highly  probable,  as  a  large  party  of 
Hurdwur  pilgrims  passed  through  Peshawur,  on  the  19th  of  May,  on 
their  w^ay  to  Cabool.    Their  road,  for  some  miles,  lay  near  the  canal. 
The  disease  broke  out  all  over  the  military  cantonment  on  the  20th,  and 
in  the  city  on  the  22nd  and  23rd.    That  the  station  of  Peshawur  was 
attacked  on  the  20th  is  a  fact,  and  there  is  strong  probability  that  the 
cause  was  through  the  canal  water,  as  on  no  other  occasion  has  the 
disease  appeared  at  this  season.    This  view  is  strengthened  by  the  re- 
sult of  the  removal  of  the  troops.    One-half  of  the  42nd  Regiment  was 
moved  into  camp  on  the  20th,  and  the  remainder  during  the  three  fol- 
lowing days.    The  whole  regiment  changed  ground  on  the  24th,  and 
moved  on  to  Cheraat.    Out  of  a  strength  of  674  men,  105  had  been 
attacked  up  to  the  2Sth,  of  whom  54  died ;  23  were  attacked  in  the 
five  following  days,  and,  on  the  31st,  the  last  case  occurred,  making  a 
total  of  129  cases,  of  which  72  died.    The  77th  Regiment  was  attacked 
on  the  2 1st.    On  the  23rd,  four  companies  were  moved  into  camp,  and 
the  rest  of  the  regiment  were  also  sent  into  tents  in  the  vicinity  of  the 
station,  as  soon  as  carriage  could  be  procured.    The  last  case  in  this 
regiment  occurred  on  the  24th  June  ;  the  disease,  therefore,  existed  in 
it  three  weeks  after  it  had  ceased  in  the  42nd  Regiment. 

The  subsoil  water  may  often  be  connected  with  the  diffusion  of  the 
disease,  but  it  is  in  no  way  essential  to  it,  as  supposed  by  Professor 
Pettenkofer.  This  is  clearly  shown  by  the  progress  of  tlie  clisen,se  bear- 
ing no  relation  to  the  rise  and  fall  of  the  subsoil  level  in  India,  more 
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especially  in  the  Central  Provinces,  where  it  has  been  carefully  observed 
by  Dr.  Townsend,  and  by  the  continuous  course  of  the  disease,  which 
accompanied  the  stream  of  pilgrims  from  the  Ilurdwur  Fair,  in  1867. 
There  can  be  no  influence  from  subsoil  water  in  cases  where  the  disease 
appears  in  ships  some  days  after  saihng  from  a  port,  in  which  cholera 
did  not  rage,  and  amongst  emigrants  who  had  never  even  seen'  the 
country  where  it  did  prevail,  and  from  which  it  must  have  been  brought 
by  those  fellow-emigrants  who  had  lately  left  it.  That  the  dampness  of 
the  soil  in  connection  with  chemical  or  vital  action  on  the  surface  may 
influence  the  course  of  the  disease,  is  very  probable.  There  are  many 
instances  of  epidemics  breaking  out  after  sudden  storms  or  heavy  falls 
of  rain.  The  Hurdwar  epidemic  of  1867  was  preceded  by  a  heavy  fall 
of  rain.  Instances  are  not  uncommon  of  epidemics  subsiding  after 
severe  storms.  The  disease  has  occasionally  been  preceded  by  severe 
dust  storms,  as  at  Kurrachee  in  1845.  The  influence  of  the  season, 
which  is  so  clearly  shown  in  the  tables  I  have  referred  to,  I  attribute  to 
the  natural  action  of  the  elements  on  the  surface  of  the  soil.  I  do  not 
think  there  is  anything  specific  in  the  atmosphere  when  the  disease  is 
spreading,  but  merely  that  the  state  of  the  air  and  water  at  that  period 
is  well  suited  to  the  growth  and  development  of  the  poison  which 
causes  the  disease.  The  tenacity  of  life  of  the  poison  under  all  circum- 
stances, and  its  excessive  fecundity  in  some,  indicate  the  difficulties  of 
restraining  the  course  of  the  disease.  The  development  of  the  poison 
outside  the  body  may  be  checked  by  the  use  of  certain  agents,  called 
disinfectants.  The  nearer  to  the  focus  of  the  disease,  the  more  effec- 
tually can  they  be  applied.  The  evacuations  from  the  body  being  the 
greatest  source  of  danger,  every  possible  means  should  be  employed  to 
disinfect  them,  and  prevent  their  entering  the  public  sewers,  or  getting 
near  the  sources  of  water  supply  ;  everything  soiled  by  them  is  a  source 
of  danger.  Every  energy  should  be  directed  to  the  effort  of  restrain- 
ing the  multiplication  and  dissemination  of  the  poison  when  it  has  ap- 
peared ;  but  our  first  care  should  be  to  ward  off  its  entrance.  There 
are  difficulties  in  excluding  so  subtle  an  enemy,  and  the  means  are  vexa- 
tious and  expensive,  but  not  always  useless.  When  we  witness  the 
great  mortality  radiating  from  a  single  point,  and  when  we  see  how  one 
focus  may  be  contaminated  by  the  casual  visit  of  a  sick  man,  and  con- 
sider that  the  exclusion  of  that  individual  would  have  averted  the  ex- 
plosion that  followed  his  arrival  as  surely  as  the  explosion  of  a  maga- 
zine follows  the  admission  of  a  single  spark  of  fire,  we  cannot  but  wish 
that  that  exclusion  had  been  enforced. 

Great  benefit  has  arisen  in  all  countries,  and  at  all  times,  from  atten- 
tion to  sanitation.  It  is  a  means  of  saving  life  from  all  epidemic 
disease,  and  in  none  is  its  aid  more  valuable  than  in  cholera  ;  but  it 
would  not  be  safe  to  neglect  other  precautionary  measures,  and  rely 
solely  on  this.  In  India,  I  have  seen  some  of  the  most  fatal  attacks 
take  place  in  cantonments  and  jails,  where  all  practicable  sanitary  rules 
were  in  full  force  and  most  zealously  carried  out.  The  foul  air  from 
drains,  cesspools,  and  dirt  of  all  kinds,  is  the  nurse,  not  the  mother  of 
cholera. 

In  Europe  sanitation  has  received  the  most  careful  attention,  and  is 
most  thoroughly  studied,  but  the  origin  and  source  of  cholera  has  not 
been  so  perseveringly  investigated  as  in  India,  where  the  Government 
has  enforced  many  valuable  regulations  for  restraining  the  dissemination 
of  the  disease,  and  averting  danger  from  its  attacks  by  early  treatment 
and  precautionary  measures.  Our  knowledge  that  the  poison  passes 
through  certain  channels  and  is  transported  by  human  intercourse  indi- 
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cates  the  possibility  of  restricting  its  course,  and  experience  has  shown 
that  by  quarantine  regulations  many  cantonments  and  jails  in  India 
have  escaped  when  the  disease  raged  in  the  surrounding  country.  The 
disease  has  been  arrested  in  the  quarantme  station  at  Staten  Island  in 
America,  in  nine  out  of  thirteen  instances  in  which  cholera  subjects 
were  landed  from  ships.  In  England,  during  the  last  two  years,  there 
have  been  about  twenty  instances  where  the  disease,  having  appeared 
in  the  crews  of  vessels  which  had  left  infected  ports  in  the  Baltic,  has 
been  prevented  from  spreading  by  quarantine  regulations  in  English 
ports.  Sanitary  arrangements  unquestionably  form  a  valuable  auxiliary 
and  are  the  groundwork  on  which  plans  for  the  restriction  and  cure  of 
the  disease  must  be  founded,  and  without  which  neither  quarantine  nor 
medical  treatment  could  be  successful,  but  they  will  neither  prevent  the 
transmission  of  the  disease  over  the  world,  nor  cure  it  when  present. 
The  subtlety  of  the  enemy,  and  the  rapidity  with  which  he  multiplies,' 
indicate  the  difficulty  of  restraining  his  action,  but  that  he  should  be 
occasionally  arrested  is  a  position  gained,  saving,  perhaps,  a  wide-spread 
mortality.  Whilst  his  occasionally  eluding  this  arrest  is  matter  for 
regret,  and  is  occasioned  only  by  the  imperfection  of  the  measures  used, 
or  neglect  in  carrying  them  into  execution. 


